Shank3B mutant mice display pitch discrimination enhancements and learning deficits.
Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder characterized by a core set of atypical behaviors in social-communicative and repetitive-motor domains. Individual profiles are widely heterogeneous and include language skills ranging from nonverbal to hyperlexic. The causal mechanisms underlying ASD remain poorly understood but appear to include a complex combination of polygenic and environmental risk factors. SHANK3 (SH3 and multiple ankyrin repeat domains 3) is one of a subset of well-replicated ASD-risk genes (i.e., genes demonstrating ASD associations in multiple studies), with haploinsufficiency of SHANK3 following deletion or de novo mutation seen in about 1% of non-syndromic ASD. SHANK3 is a synaptic scaffolding protein enriched in the postsynaptic density of excitatory synapses. In order to more closely evaluate the contribution of SHANK3 to neurodevelopmental expression of ASD, a knockout mouse model with a mutation in the PDZ domain was developed. Initial research showed compulsive/repetitive behaviors and impaired social interactions in these mice, replicating two core ASD features. The current study was designed to further examine Shank3B heterozygous and homozygous knockout mice for behaviors that might map onto atypical language in ASD (e.g., auditory processing, and learning/memory). We report findings of repetitive and atypical aggressive social behaviors (replicating prior reports), novel evidence that Shank3B KO mice have atypical auditory processing (low-level enhancements that might have a direct relationship with heightened pitch discrimination seen in ASD), as well as robust learning impairments.